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Abstract: 
A problem analysis is an essential step in formulating the requirements of 
a vector control program. Based on data collected from the situation 
analysis, it identifies bottlenecks that constrain implementations of 
alternative strategies of vector control.  This study had been conducted to 
asses Malaria vector control program in Kosti administrative unit - Kosti 
Locality- White Nile State, 2008, interms of personnel, spray equipments, 
knowledge of spray workers and detailed plan proposed for malaria 
vector control. 
Materials & Methods:  
This is a descriptive facility based study on 20 spray workers, 11 were 
females and 9 males. Data was collected through an interview 
administered questionnaire and records of vector control activities. 
Results: 
Most of the spray workers were females 11(55%) while 9(45%) were 
males. Nine (45%) of the spray workers age range between 20-30 years.  
The majority of workers, 91.9 %( 147) had a adequate knowledge 
regarding the activities related to malaria vector control. 50 %( 10) of 
spray workers had been working 2-3 years. The study showed that there 
was a shortage of health officers (50%) , sanitary overseers ,  assistant 
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sanitary overseers (75%), spray equipments {(Hudson spray pump (50%) 
and Fogging machine (40%)} in addition to lack of malaria control 
storages, computer, telephone, fax and map. 
Conclusion:  
Spray workers were knowledgeable interms of malaria vector controls 
activities and educated, but there was lack of personnel and spray 
equipments. Kosti administrative unit should address and prioritize in 
addition to fill the gaps in malaria vector control program interms of 
personnel, spray equipments and finance. 
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 :ﻤﺴﺘﺨﻠﺹ ﺍﻟﺩﺭﺍﺴﺔ
ﺍﻋﺘﻤﺎﺩﺍ  ﺍﻷﻤﺭﺍﺽ  ﻨﻭﺍﻓل ﺘﻜﻭﻴﻥ ﺍﺤﺘﻴﺎﺠﺎﺕ ﺒﺭﻨﺎﻤﺞ ﻤﻜﺎﻓﺤﺔ  ﻓﻲ ﺘﺤﻠﻴل ﺍﻟﻤﺸﻜﻠﺔ ﻤﺭﺤﻠﺔ ﻫﺎﻤﺔ   
ﺍ ﻟﺘﻲ ﻋﻠﻰ  ﺍ ﻟﻤﻌﻠﻭﻤﺎﺕ  ﺍ ﻟﻤﺠﻤﻭﻋﺔ  ﻤﻥ  ﺘﺤﻠﻴل  ﺍ ﻟﻭﻀﻊ  ﺍ ﻟﺭﺍ ﻫﻥ،  ﻟﻠﺘﻌﺭﻑ  ﻋﻠﻰ  ﻋﻨﻕ  ﺍ ﻟﺯﺠﺎﺠﺔ 
ﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﺘﻘﻴﻴﻡ  .  ﺍﻷﻤﺭﺍﺽ ﻟﻼﺴﺘﺭﺍﺘﺠﻴﺎﺕ ﺍﻟﺒﺩﻴﻠﺔ ﻟﻤﻜﺎﻓﺤﺔ ﻨﻭﺍﻗل  ﺘﻌﺘﺭﺽ ﺘﻨﻔﻴﺫ 
ﻓﻲ ﻭﺤﺩﺓ ﻜﻭﺴﺘﻰ ﺍﻹﺩﺍﺭﻴﺔ، ﻤﺤﻠﻴﺔ ﻜﻭﺴﺘﻰ، ﻭﻻﻴﺔ ﺍﻟﻨﻴل ﺍﻷﺒﻴﺽ  ﺎﺎﻤﺞ ﻤﻜﺎﻓﺤﺔ ﻨﺎﻗل ﺍﻟﻤﻼ ﺭﻴ ﺒﺭﻨ 
ﻓﻴﻤﺎ ﻴﺨﺘﺹ ﺒﺸﺅﻭﻥ ﺍﻷﻓﺭﺍﺩ ، ﻤﻌﺩﺍﺕ ﺍﻟﺭﺵ ، ﻤﻌﺭﻓﺔ ﻋﻤﺎل ﺍﻟﺭﺵ ﻭﺘﻔﺎﺼﻴل  8002ﻓﻲ ﺍﻟﻌﺎﻡ ، 
  .ﺎﺨﻁﺔ ﻤﻜﺎﻓﺤﺔ ﻨﺎﻗل ﺍﻟﻤﻼ ﺭﻴ
. ﺭﺵ ﻋﺎﻤل  02ﺘﻀﻤﻨﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻋﺩﺩ . ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻭﺼﻔﻴﺔ ﻤﺅﺴﺴﻴﺔ   : ﺍﻟﻁﺭﻕ ﻭﺍﻟﻭﺴﺎﺌل 
، ﻤﻘﺎ ﺒﻠﺔ ﺼﻤﻤﺕ ﺎﺠﻤﻌﺕ ﺍ ﻟﻤﻌﻠﻭﻤﺎﺕ ﻤﻥ ﺨﻼل ﺍﻻﺴﺘﺒﻴﺎﻥ، ﺴﺠﻼﺕ ﺃ ﻨﺸﻁﺔ ﻤﻜﺎﻓﺤﺔ ﺍ ﻟﻤﻼ ﺭﻴ 
ﺤﻠﻠﺕ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺒﺭﻨﺎﻤﺞ ﺍﻟﺤﺯﻤﺔ ﺍﻹﺤﺼﺎﺌﻲ ﻟﻠﻌﻠﻭﻡ . ﻟﻠﻤﻭﻅﻔﻴﻥ ﻤﻊ ﻀﺒﺎﻁ ﺍﻟﺼﺤﺔ 
  .ﺍﻻﺠﺘﻤﺎﻋﻴﺔ
. ﻤﻥ ﺍﻟﺫﻜﻭﺭ %( 54) 9ﻤﻘﺎﺭﻨﺔ ﺏ %( 55) 11ﻤﻌﻅﻡ ﻋﻤﺎل ﺍﻟﺭﺵ ﻜﺎﻨﻭﺍ ﻤﻥ ﺍﻹﻨﺎﺙ :  ﺍﻟﻨﺘﺎﺌﺞ 
ﻤﻥ % 9.19  .% 54ﺴﻨﺔ ﻭﻴﻤﺜﻠﻭﻥ  03-02ﺍﺴﺔ ﺇﻥ ﻤﻌﻅﻡ ﺃﻋﻤﺎﺭ ﻋﻤﺎل ﺍﻟﺭﺵ ﻤﻥ ﺃﻅﻬﺭﺕ ﺍﻟﺩﺭ 
   ﻓﻲ ﻭﺤﺩﺓ ﻜﻭﺴﺘﻰ ﺍﻹﺩﺍﺭﻴﺔ  ﺎﻋﻤﺎل ﺍﻟﺭﺵ ﻴﻌﺭﻓﻭﻥ ﺍﻷﻨﺸﻁﺔ ﺍﻟﻤﺭﺘﺒﻁﺔ ﺒﻤﻜﺎﻓﺤﺔ ﻨﺎﻗل ﺍﻟﻤﻼ ﺭﻴ 
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 ﺃﻥ ﺍﻟﺩﺭﺍﺴﺔ  ﺃﻭﻀﺤﺕ ﺃﺒﻌﺩ ﻤﻥ ﺫﻟﻙ   .ﺴﻨﻭﺍﺕ  3-2ﻤﻥ ﻋﻤﺎل ﺍﻟﺭﺵ  ﻴﻌﻤﻠﻭﻥ ﻤﻥ % 05. ﺒﻨﺴﺒﺔ 
 ﻤﻼﺤﻅﻲ  ﻭﻤﺴﺎﻋﺩﻱ % 001ﺍﻟﺼﺤﺔ  ﻤﻼﺤﻅﻲ ، % 05ﻀﺒﺎﻁ ﺍﻟﺼﺤﺔ )ﺍﻷﻓﺭﺍﺩ  ﻓﻲ ﻫﻨﺎﻟﻙ ﻋﺠﺯ 
، %( 04)  ﺍﻟﻀﺒﺎﺒﻲ ﻭﻁﻠﻤﺒﺎﺕ ﺍﻟﺭﺵ %( 05) ﻁﻠﻤﺒﺎﺕ ﺍﻟﻬﺩﺴﻭﻥ ) ، ﻤﻌﺩﺍﺕ ﺍﻟﺭﺵ % 57ﺍﻟﺼﺤﺔ 
، ، ﺍﻟﻜﻤﺒﻴﻭﺘﺭ، ﺍﻟﺘﻠﻔﻭﻥ، ﺎﺍﻟﻤﻼ ﺭﻴ ﻨﻘﺹ ﻤﺨﺎﺯﻥ ﻤﻜﺎﻓﺤﺔ ﻨﺎﻗل  ﻓﻲ ﻨﻘﺹ % 001 ﺇﻟﻰ  ﺒﺎﻹﻀﺎﻓﺔ 
  .ﺍﻟﻔﺎﻜﺱ، ﺍﻟﺨﺭﻁﺔ 
ﺵ ﺫﻭﻯ ﻤﻌﺭﻓﺔ ﻋﺎﻟﻴﺔ ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﻋﻤﺎل ﺍﻟﺭ  ﺃﻥ  ﺇﻟﻰ ﺍﻟﺩﺭﺍﺴﺔ  ﺨﻠﺼﺕ   : ﺍﻟﺨﺎﺘﻤﺔ ﻭﺍﻟﺘﻭﺼﻴﺎﺕ 
، ﻤﻌﺩﺍﺕ ﺍﻷﻓﺭﺍﺩ  ﻓﻲ ﻫﻨﺎﻟﻙ ﻨﻘﺹ ﻭﺍﻀﺢ  ﺃﻥ  ﺇﻻ . ﻭﻤﺘﻌﻠﻤﻴﻥ ﺠﻴﺩﺍ  ﺎﺍﻟﻤﻼ ﺭﻴ ﻤﻜﺎﻓﺤﺔ ﻨﺎﻗل  ﺒﺄﻨﺸﻁﺔ 
ﺍﻻﻫﺘﻤﺎﻡ  ﺇﻋﻁﺎﺀ  ﺍﻹﺩﺍﺭﻴﺔ ﻴﻘﺘﺭﺡ ﻋﻠﻰ ﻭﺤﺩﺓ ﻜﻭﺴﺘﻰ . ﺍﻟﺤﺭﻜﺔ ﻭﻤﻌﻴﻨﺎﺕ ﺍﻟﻌﻤل  ﺁﻟﻴﺎﺕ ﺍﻟﺭﺵ، 
، ﻤﻌﺩﺍﺕ ﺍﻟﺭﺵ، ﻓﺭﺍﺩ ﺒﺎﻷ ﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ  ﺎﺍﻟﻤﻼ ﺭﻴ ﻤﺠﺎل ﻤﻜﺎﻓﺤﺔ ﻨﺎﻗل  ﻓﻲ ﻟﺴﺩ ﺍﻟﻨﻘﺹ  ﻭﺍﻷﻭﻟﻭﻴﺔ 
ﺒﺎ ﻟﻤﻴﺯﺍ ﻨﻴﺔ  ﺍ ﻟﻤﻘﺘﺭﺤﺔ  ﺎﺍ ﻟﻤﻼ  ﺭﻴ ﻭﺍ ﻟﻴﺎﺕ  ﺍ ﻟﺤﺭﻜﺔ،  ﻭﺘﺸﺠﻴﻊ  ﺩﻋﻡ  ﺨﻁﺔ  ﺒﺭﻨﺎﻤﺞ  ﻤﻜﺎ ﻓﺤﺔ  ﻨﺎ ﻗل 
 .ﻟﻸﻨﺸﻁﺔ
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Introduction: 
1-1. Background: 
Malaria is a protozoan disease caused by minute parasitic protozoa of the 
genus Plasmodium, which infect human and insect hosts alternatively. It 
is transmitted by the Anopheles mosquitoes. It is a very old disease and 
prehistoric man is thought to have suffered from malaria. It probably 
originated in Africa and accompanied human migration to the 
Mediterranean shores, India and South East Asia. In the past it used to be 
common in the marshy areas around Rome, and the name is derived from 
the Italian, (mal-aria) or "bad air"(WHO, 1999).  
Malaria, unlike most major diseases around in the 19th century, has not 
steadily declined throughout this century. Though malaria was largely 
suppressed throughout the World in the 1960s and 1970s, it sprang back 
with a vengeance over the last fifteen years. The number of reported 
cases has almost doubled, making it the third largest infectious disease in 
the world. Scientists estimate that last year alone up to 300-500 million 
people contracted malaria and well over a million people, mostly 
children, died from the disease (WHO, 1999). 
Epidemiological information: 
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1-2. Problem statement: 
Globally: 
Malaria is one of the three most important global infectious disease & 
health problems; about 90% of the clinical cases occur in Sub -Saharan 
Africa.  Worldwide, there are about 500 million clinical cases of malaria, 
from which 1.1 to 2.7 million people die annually (WHO, 2000). 
Today, some 500 hundred million people in Africa, India, South East 
Asia and South America are exposed to endemic malaria and it is 
estimated to cause two and a half million deaths annually, one million of 
which are children. Approximately, 40% of the world's population mostly 
those living in the world’s poorest countries are at risk of malaria. The 
disease was once more widespread but it was successfully eliminated 
from many countries with temperate climates during the mid 20th 
century.  
Ninety per cent of deaths due to malaria occur in Africa south of the 
Sahara mostly among young children. Malaria kills an African child 
every 30 seconds. Many children who survive an episode of severe 
malaria may suffer from learning impairments or brain damage. Pregnant 
women and their unborn children are also particularly vulnerable to 
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malaria, which is a major cause of prenatal mortality, low birth weight 
and maternal anemia. 
The total cost of malaria infection (treatment and control) was estimated 
to be $ U.S. 800 million for tropical Africa and this figures is currently 
estimated to be more than $ U.S. 1800 million. Economists believe that 
malaria is responsible for growth penalty of up to 1.3% per year of GDP 
in some African countries (WHO, 1992a).  
Malaria also has direct impact on the African’s human resources. Not 
only does malaria result in lost of life and lost productivity due to illness 
and premature death, but malaria also hampers children’s schooling and 
social development through both absenteeism and permanent 
neurological and other damage associated with severe episodes of the 
disease.  
The resistance of the parasite to the cheapest drugs and the vector to the 
cheapest insecticides in addition to the financial problems aggravated the 
problem of malaria control in these countries (Abd-Elnur, 1994).  
In Sudan: 
In the Sudan, malaria is a major public health problem and the whole 
country is considered endemic with varying levels of endemicity from 
holo-endemic in the south to hypo-endemic in the north with epidemic 
outbreaks (RBM Sudan, 2003).   
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National Malaria Administration (2003) records show that the prevalence 
rate significantly increased in the past decades (from 144/1000 in 1977 to 
250/1000 in 2000). According to the Ministry of Health data, about 40% 
of out patient attendance are due to malaria. Annually, malaria is 
estimated to cause approximately 7.5 million cases and 35,000 deaths; 
this represents 50% and 70% of all EMRO cases and deaths respectively 
(WHO/EMRO, 2001). This puts malaria on the top of the 10 most 
common diseases out of total outpatient attendance and deaths in Sudan. 
 Plasmudium falciparum is the predominant species accounting to more 
than 90% and A. arabiensis is the principle vector (in White Nile State, 
the reported malaria cases in Kosti locality were 8651 in 2008 and the 
number of cases of malaria in Kosti administrative unit was 7230(83.5%). 
The reported cases of malaria in Kosti administrative Unit in the years 
2005, 2006 and 2007 were found 11210, 11909.8742 and 8651 
respectively (WNSMOH, 2008).  
 Problem statement and study rationale: 
The vector control programme in Kosti administrative unit adopting 
larvae control intervention as main strategy to control immature stages of 
anopheles mosquito in additional to adult spraying in emergency 
situations. There were no progress seen in malaria vector control 
infrastructure, resources and building capacity till now. Therefore routine 
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assessment is needed to identify the gaps in vector control operations 
regarding spray workers, spray equipments, supervisors (assistant 
sanitary overseers, sanitary overseers and public health officers) and 
vector control plan.  
Objectives: 
General objective: 
To assess the malaria vector control program in Kosti administrative unit 
- Kosti Locality-White Nile State, 2008. 
Specific objectives: 
1. To determine the socio-status mainly (education level, gender) of 
the malaria control program spray workers. 
2. To identify the knowledge of spray workers in malaria control 
program 
 3. To identify the available resource and facilities specified for 
malaria vector control program. 
4. To identify the existing plan for malaria vector control in Kosti 
administrative unit. 
 
 
 
 
6 
 
Literature review 
Malaria continues to be an important vector-borne disease and a leading 
cause of morbidity and mortality in Africa South of Sahara (RBM; 2005). 
The disease is estimated to be responsible for 300–500 million clinical 
attacks globally and a minimum of between 1–2 million deaths annually 
(WHO/UNICEF, 2003). It is a major threat to socio-economic 
development in the world and is also one of the major disease burdens in 
sub-Saharan Africa, where 15% of all disability life-years are lost to 
malaria (Chima, et.al, 2003). The disease makes substantial demands on 
Africa's fragile health infrastructure, where the conventional treatment 
and control strategies have proved ineffective (Morel, et.al, 2003). 
Pregnant women and children below the age of five years are at a higher 
risk of infection (Akazili, 2002). Current estimates indicate that at least 
one to three million children die each year in Africa alone. In Kenya, 
malaria is a major public health problem with its burden and transmission 
patterns varying across the country. Approximately 70% of the country is 
at risk of malaria infection and the disease accounts for 30% of all 
outpatients' attendance and 19% of all admissions in Kenya 2001–2010 in 
the health facilities. There is considerable policy commitment by the 
Government of Kenya (GOK) to control malaria under the Division of 
Malaria Control. In order to achieve this, the government developed a 10-
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year National Malaria Strategy (NMS) plan in 2001 with an objective of 
reducing the level of malaria illness and death in Kenya by 30% and to 
sustain that improved level of control until 2010 (Republic of 
Kenya/Ministry of Health, 2001–2010). However, malaria control in the 
country continues to experience many problems including the increasing 
spread of multi-drug resistant strains of Plasmodium falciparum, poverty, 
and poor health infrastructure and ecosystem degradation. 
 Definition of malaria: 
Malaria is a serious disease and a significant health problem in most 
tropical countries. It is caused by a parasite which is found in the blood of 
people suffering from the disease (WHO, 1992a). 
Case definition: 
Uncomplicated malaria: A patient with fever or history of fever within 
the past 48 hours (with or without other symptoms such as nausea, 
vomiting and diarrhea, headache, back pain, chills, myalgia) in whom 
other obvious causes of fever have been excluded. 
Severe malaria: A patient with symptoms as for uncomplicated malaria, 
plus drowsiness with extreme weakness and associated signs and 
symptoms related to organ failure (e.g. disorientation, loss of 
consciousness, convulsions, severe anaemia, jaundice, haemoglobinuria, 
spontaneous bleeding, pulmonary oedema and shock). 
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Confirmed case: 
 Demonstration of malaria parasites in blood film by examining thick or 
thin smears or by rapid diagnostic test for P. falciparum (WHO, 2005). 
1-2. Malaria parasite: 
The parasites that cause malaria belong to genus Plasmodium. Four 
species of Plasmodium can live in the blood of humans: P. falciparum, P. 
vivax, P. malariae & P. ovale (WHO, 1992b). 
There are about 100 species, which infect a wide variety of the hosts 
including primates, reptiles, and birds. Of these only four species are 
responsible for human malaria. The malaria parasite of man and low 
vertebrates are species of the genus Plasmodium, family Plasmodaiidae, 
order Haemosporica, class Sporozoa.  The life cycle of the malaria 
parasite consists of two phases; asexual phase or schizogony and a sexual 
phase or sporogony. 
The female of anopheline mosquito is the insect vector and the definitive 
host of this parasite. The prevalence of Plasmodium parasites in their 
insect vectors is an essential parameter in the description of the 
epidemiology of malaria; (WHO, 1975). The P. falciparum is the main 
parasite species found in Sudan; more than 90% of cases are caused by P. 
falciparum though other species are also available.  
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Mosquitoes: 
Mosquito’s differ from the other biting Diptera in having a long slender 
body, long legs and long needle-shaped mouthparts. The wings 
sometimes have discernible patterns of scales. The adult insects measure 
between 2 mm and 12.5 mm in length. Some species bite in the morning 
or evening and at night; others feed during the day, they may bite indoors 
or out of doors. 
Mosquitoes are important vectors of several tropical diseases, including 
malaria, filariasis, and numerous viral diseases, such as dengue, japanese 
encephalitis and yellow fever. In countries with a temperate climate they 
are more important as nuisance pests than as vectors. 
There are about 3000 species of mosquito, of which about 100 are vectors 
of human diseases. Control measures are generally directed against only 
one or a few of the most important species and can be aimed at the adults 
or the larvae (Rozendaal, 1997). 
Genus Anopheles: 
The Genus Anopheles (Family: Culicidae; Order: Diptera) occurs 
throughout temperate and tropical regions wherever breeding sites are 
available. There are 31 species of Anopheles identified in Sudan, 5 of 
which are malaria vectors. The principal malaria vector in Sudan is 
Anopheles arabiensis, distributed throughout the country. A. funestus and 
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A. gambiae are vectors of malaria in the southern Sudan (RBM Sudan; 
2003). 
Malaria vectors: 
Human malaria can be transmitted only by anopheline mosquitoes. There 
are about 422 species of Anopheles mosquitoes throughout the world, but 
only some 70 species are vectors of malaria (Gilles and Warrell, 1993). 
Malaria vectors in Africa:  
Since the Second World War, particularly, in the years 1950–1960 many 
detailed studies were conducted on the vectorial role, the systematic and 
the bionomic of, malaria vectors. They found that entomological 
inoculation rates may vary from less than 0.01 to more than 1000 
infective bites/ man/ year; (Herms et al, 1961}. 
 Transmission can occur through out  the year or only during 2-3 
months; five very efficient vectors species transmitted malaria; the very 
well known A. gambiae; its sibling species A. arabiensis; the well 
recognized  A. funestus  and  the frequently  over looked  A. nili  and A. 
moucheti  which  were described  as major vector  of regional importance 
by Hamon and Mouchet  as early as 1961 (Mc-Donald, 1967). 
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Anopheles population and malaria vector in Sudan:  
About 31 Anopheles species have been identified in Sudan but only few 
of them are known to be malaria vector; A. arabiensis is reported to be 
the principal malaria vector in the country particularly in arid parts with 
some penetration in the humid and some forested habitats in the south, 
where An. gambiae and A. funesties predominate; other potential vectors 
in Sudan are A. rufipes & A. nili. (El Gaddal, 1986). A. arabiensis as A. 
gambiae s.i.  
Malaria control:  
In areas with intense transmission of malaria, control activities aim to 
stop preventable deaths and minimize suffering from the disease. 
Essential to this strategy are basic health services that provide prompt 
diagnosis and adequate treatment. An efficient system needs to be in 
place for referring patients with severe malaria and those who have not 
responded to standard treatment regimens. Vector control measures are to 
be included in certain areas as part of a properly designed control 
programme. 
Where the health infrastructure is sufficiently well developed, services 
should aim to prevent mortality and illness among vulnerable groups with 
low immunity, such as infants, pregnant women and groups of workers. 
12 
 
Such groups can be given additional protection through the use of 
mosquito control measures. Chemoprophylaxis is recommended for 
travelers, children under five and pregnant women in areas of high 
endemicity (WHO, 1997). 
In areas with low or moderate transmission of malaria, in those with 
advanced health services with well trained and experienced personnel, 
and in priority areas such as those with development projects, attempts 
may be made to reduce the prevalence of malaria by community-wide 
mosquito control measures (WHO, 1997). 
In areas subject to epidemic risk, quick-acting and timely vector control 
measures, such as insecticide spraying, play an important role in the 
control or prevention of epidemics (WHO, 1997). 
Apart from the input of health services in the planning and management 
of activities, it is also important for communities to participate in control 
efforts. Sufficient resources have to be ensured for the long-term 
maintenance of improvements obtained. In developed countries with 
advanced professional capabilities and sufficient resources, it is possible 
to aim at a countrywide eradication of malaria. Eradication has been 
achieved in southern Europe, most Caribbean islands, the Maldives, large 
parts of the former USSR and the USA (WHO, 1997). 
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As most anopheline mosquitoes enter houses to bite and rest, malaria 
control programmes have focused primarily on the indoor application of 
residual insecticides to the walls and ceilings of houses. House spraying 
is still important in some tropical countries but in others its significance is 
diminishing because of a number of problems, which, in certain areas, 
which have led to the interruption or termination of malaria control 
program. There were increased interests in other control methods that 
would avoid some of the problems related to house spraying. Methods 
that are less costly and easier to organize, such as community-wide use of 
impregnated bednets, and methods that bring about long-lasting or 
permanent improvements by eliminating breeding places are now being 
increasingly considered (WHO, 1997). 
10-1. Principles of malaria prevention and control: 
The control of malaria may be a whole or an individual matter i.e for the 
protection of one person or one house, or a community. It may have to be 
undertaken at short notice in the middle of an epidemic or may be 
planned and arranged during the off season, it may be necessary for a 
short period only or for along season throughout most of the year (Gilles 
and Warrell, 1993). 
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 Malaria control activities:  
Early diagnosis and prompt treatment: 
Early diagnosis and prompt treatment are fundamental to malaria control. 
They are a basic right of the affected populations and need to be available 
where ever malaria occurs. Population at risk of malaria must be 
identified and specially defined so that diagnosis and treatment facilities 
can be focused and prompt management of disease in children and 
pregnant women, on whom malaria has its greatest impact in most part of 
the world are especially important. 
Health ministries should aim at a policy of diagnosis and treatment that 
minimize mortality, morbidity and development of drugs resistance, 
while keeping within the limit imposed by their budgetary and stating 
constrains. 
Disease prevention: 
Prevention of malaria disease encompasses a variety of measures that 
may be protecting against infection or against development of disease in 
infected individuals. Measures that protect against infection are directed 
against the vector mosquitoes and can be classified as either personal 
protection, aiming at reducing the risk of malaria to a entire communities 
or populations; measures for protecting against disease without 
preventing infection include immunization and chemoprophylaxis. It 
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must be emphasized that efficacy of any preventive measures should be 
gathered from the incidence of malarial disease and its effect (Gilles & 
Warrell, 1993). 
The role of vector control in the strategy of malaria control: 
Integrated vector management (IVM) is the selective and sustainable use 
of available methods for combined and cost-effective control of vector-
borne disease. This includes the judicious use of chemicals for control of 
vector-borne diseases. Since no method of active immunization is 
accessible and available and mass chemotherapy has a very limited 
application, the only way of controlling transmission is usually that 
provided by the various methods of vector control (WHO, 2002a). 
Vector control aims to decrease contacts between humans and vectors of 
the human disease. Control of mosquitoes may prevent malaria as well as 
several other mosquito-borne diseases. Elimination of malaria in an area 
does not require the elimination of all anopheline  mosquitoes capable of 
transmitting the disease (WHO, 2002a). 
In North America and Europe, Anopheles mosquitoes capable of 
transmitting malaria are still present, but the parasite has been eliminated. 
Socio-economic improvements (e.g.; houses with screened windows, air 
conditioning) combined with vector reduction efforts and effective 
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treatment has led to the elimination of malaria without the complete 
elimination of the vectors (WHO, 2002a). 
Personal protection measures: 
A degree of individual and collective protection can be obtained by 
variety of means; protective clothing, repellents, screening of house, 
insecticides, impregnated bed nets and the light illumination (WHO, 
1982). Bed net impregnated with Pyrethroids insecticides have been well 
received and did give protection in some areas of Africa, America; Asia 
and the Pacific. In the right circumstance, impregnated bed nets can be 
highly effective; but the proper use of nets is a complex matter (WHO, 
1982). 
Decision on whether to apply vector control and which methods to 
choose must depend on assessment of the relevant epidemiological, 
ecological, social and operational determinants, including the local 
identification of epidemiological situation and the various methods 
available (Gilles & Warrell, 1993). Vector control is an essential 
element of malaria control strategy but the program must make, major 
shift away from a total reliance on residual spraying to an over all 
strategy consisting of an integrated programme of residual spraying, 
insecticides treated net and environmental management (Gilles & 
Warrell, 1993). 
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Environmental management: 
i) Environmental manipulation: 
Includes water leveling management, flushing of streams, change water 
salinity, flooding and dewatering, pollution with organic matter, shading 
and exposure to sun, desiccation by planting trees and intermittent 
irrigation (Gilles & Warrell, 1993).  
ii) Modification or manipulation of the human being habitat or 
environment: 
Habitation or behavior sites selection, dry belting, mosquitoes proofing of 
dwellings, individual protection, zooprophylaxis, Basic sanitary 
measures, construction and maintenance, land forming, weeds control are 
activities which should preclude community planning and collaboration 
with government or private sectors agencies (Gilles & Warrell, 1993). 
iii) Source Reduction (Larval Control):  
The control of breeding places must be carried out around human 
settlements in an area with a radius greater than the flight range of the 
target mosquito species. For many species this is about 1.5–2km. Control 
measures that are not permanently effective have to be maintained 
throughout the period when the mosquito acts as a disease vector. The 
effort and expense needed to obtain effective control in such a large area 
for the necessary time vary little with the size of the settlement. Larval 
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control is therefore more costly per person in sparsely populated areas 
than in densely populated ones. In contrast, the cost per person of 
measures to control adult mosquitoes, such as the use of insecticide-
treated bednets or indoor residual spraying, is similar in rural and urban 
areas. In urban areas, larval control is often more cost-effective than the 
control of adult mosquitoes. In places with intense transmission of 
malaria, almost all anopheline breeding sites need to be eliminated in 
order to achieve a reduction in the prevalence of malaria. Even a much 
reduced population density of anopheline mosquitoes may maintain a 
high prevalence of the disease (WHO, 1997). 
The term source reduction refers to any measure that prevents the 
breeding of mosquitoes or eliminates their breeding sites & it is the 
method of choice for mosquito control when the mosquito species 
targeted are concentrated in a small number of discrete habitats. The 
larval habitats may be destroyed by filling depressions that collect water, 
by draining swamps, or by ditching marshy areas to remove standing 
water (WHO, 1997). Container-breeding mosquitoes are particularly 
susceptible to source reduction as people can be educated to remove or 
cover standing water in cans, cups, and rain barrels around houses. 
Mosquitoes that breed in irrigation water can be controlled through 
careful water management (WHO, 1997). 
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Source reduction is an ideal approach to mosquito control. Mosquito 
larvae are concentrated in defined areas, and source reduction eliminates 
mosquitoes before they reach the stage that is responsible for disease 
transmission (WHO, 1997). Unfortunately, source reduction is not 
always feasible. The larval habitats may be small, widely dispersed, and 
transient. A. gambiae, one of the primary vectors of malaria in Africa, 
breeds in numerous small pools of water that form due to rainfall. The 
larvae develop within a few days, escaping their aquatic environment 
before it dries out. It is difficult, if not impossible, to predict when and 
where the breeding sites will form, and to find and treat them before the 
adults emerge. Therefore, larval mosquito control for the prevention of 
malaria in Africa has not been attempted on a large scale (WHO, 1997). 
Chemical control: 
For some mosquito species, habitat elimination is not possible. For these 
species, chemical insecticides can be applied directly to the larval 
habitats. Other methods, which are less disruptive to the environment, are 
usually preferred (Gilles & Warrell, 1993). 
i. Larviciding: 
In places where filling or draining is impracticable or too expensive 
larviciding is much used to destroy the larvae of the mosquitoes. An ideal 
larvicide should have a high toxicity for larvae and pupae and should 
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spread itself quickly and uniformly on any kind of water and should 
rapidly penetrate debris and thick vegetation and it should be cheap. It 
should not be offensive to man or injurious to fish, water-fowl or 
vegetation. At present, mosquito larvicides include larvicidal oil (mineral 
oil Flit, MLO and monolayer), arsenical (Paris green), organochlorine 
(DDT and Cyclodienes), organophosphorus compound (Temephos 
Pirimiphos methyl, Parathion ethyl and methyl, Malathion, Fenthion, 
Dichlorfos, Chlorpyrifos), Pyrethrum & synthetic Pyrethroids & 
development inhibitors (Methoprene, Diffubenzuron) (Gilles & Warrell, 
1993). 
Temphos (Abate®): 
Temphos is a synthetic organophosphorous insecticide (Worthing and 
walker, 1983). The product is active against mosquito larvae, biting 
midgese, black flies, chiromoid midges, moths, and sand flies. It is also 
effective in controlling human body lice, and fleas on dogs and cats. It 
has less persistence than organochlorine insecticide in the environment. It 
has been used in human drinking water for the control of Aedes aegypti 
because it doesn’t accumulate in the treated water (Worthing and 
walker, 1983). Temphos has been formulated as an emulsifiable 
concentrates (20% and 50% EC), in a granular form( 1%,2%,5% SG) and 
as a watble powder (50% WP), and dusting powder 2%  The acute oral 
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LD50 for male rat is 8600 mg/kg, and 13000 mg/kg for female(Gilles 
and warrel,1993). 
ii. Indoor Residual Spraying: 
Many malaria vectors are endophilic, resting inside houses after taking a 
blood meal. These mosquitoes are particularly susceptible to control 
through indoor residual spraying (IRS) (WHO, 2000b). As its name 
implies, IRS involves coating the walls and other surfaces of a house with 
a residual insecticide. For several months, the insecticide will kill 
mosquitoes and other insects that come in contact with these surfaces. 
IRS does not directly prevent people from being bitten by mosquitoes. It 
usually kills mosquitoes after they have fed, if they come to rest on the 
sprayed surface. IRS thus reduces the vector longevity and prevents 
transmission of infection to other persons. To be effective, IRS must be 
applied to a very high proportion of households in an area (usually >70%) 
(WHO, 2000b). IRS with DDT and dieldrin was the primary malaria 
control method used during the global malaria eradication campaign 
(1955 -1969). The campaign did not achieve its stated objective but it did 
eliminate malaria from several areas and sharply reduced the burden of 
malaria disease in others (WHO, 2000b). Indoor residual spraying is 
extensively used, especially for malaria and Chagas vector control 
(WHO, 2000a). Insecticides used for control of malaria vectors can be 
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classified on basis of their chemical composition such as organochlorines 
(DDT, HCH, Diedrin), Organophosphorus (OP) compounds (malathion, 
Fenitrothion), Carbamates (Propoxure, Trimethacarb, Bendiocarb), 
Pyrethrum and Pyrethroides (Permethrin and Deltamethrin) (WHO, 
2000b). The important characteristics of good residual insecticides as 
indicated by (WHO, 2000b) are as follows:  
High intrinsic toxicity against the vectors species in question. 
Little or no repellency or irritancy. It is quite obvious that excessive 
irritancy will result in lesser quantities of the insecticides being picked up 
by the individual mosquitoes and thus in lower mortality. Low acute and 
/or chronic toxicity to man and domestic animals. Availability, stable 
during storage and transport, good mixing properties and innocently to 
the spraying equipment. Low cost of the materials. There were many 
insecticides used as residual such as DDT, Dieldrin, Malathion, 
Fenitrothion, Propoxure, Trimethacarb, synthetic Pyrethroids such as 
Permethrin, Deltamethrin (Mc-Donald, 1967). 
Resistance to DDT and Dieldrin and concern over their environmental 
impact led to the introduction of other, more expensive insecticides 
(WHO, 2000b). As the eradication campaigns were on, the responsibility 
for maintaining it was shifted to endemic countries that were not able to 
shoulder the financial burden. The campaign collapsed and in many areas, 
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malaria soon returned to pre-campaign levels. As a result of the cost of 
IRS, the negative publicity due to the failure of the Malaria Eradication 
Campaign, and environmental concerns about residual insecticides, IRS is 
rarely employed today other than in a few focal areas (WHO, 2000b). 
iii. Space spray: 
The residual insecticides are usually applied to specific habitats where the 
adult vectors may come to rest in their normal life in side the houses. 
Such application may take several days or weeks before it becomes 
effective and it may take considerable time before an area can be 
completely treated using this method. A quick action formulation that 
permits the coverage of a large area within a short period is thus required. 
Space spray is ideal for such a purpose. This approach can be especially 
considered when the vector is exophilic so that residual spraying is not 
sufficiently effective or when the population density in urban area is 
involved, and where residual imagocidal or larvicidal application is 
operationally difficult and costly. Two forms of space sprays are 
generally utilized namely thermal fogs and Ultra –Low –Volume (ULV) 
aerosols or mists (Gordon & ALimuddin, 2003). 
iii. Fogging space spraying: 
Fogging or area space spraying is primarily reserved for emergencies 
halting epidemics or rapidly reducing adult mosquito populations when 
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they have become severe pests. Fogging and area sprays must be properly 
timed to coincide with the time of peak adult activity, because resting 
mosquitoes are often found in areas that are difficult for the insecticide to 
reach (e.g., under leaves, in small crevices) (Gordon & ALimuddin, 
2003).  
 Biological control: 
The biological control of mosquitoes and other pests involves introducing 
into the environment their natural enemies, such as parasites, disease 
organisms and predatory animals. They may include insects, viruses, 
bacteria, protozoa, fungi, plants, nematode worms and fish. The effective 
use of these agents requires a good understanding of the biology and 
behavior of the insects to be controlled as well as of local environmental 
conditions. Such methods may be most effective when used in 
combination with others, such as environmental manipulation or the 
application of larvicide that do not harm the biological control agents. 
The biological agents considered over the year for malaria control are:   
The mosquito fish (larvivorous fish) (Gambusia affinis), Poecilia, 
reticulata, and Tilapia are effective in controlling mosquitoes in larger 
bodies of water.  Other potential biological control agents, such as fungi 
(e.g., Laegenidium giganteum) or mermithid nematodes (e.g., 
Romanomermis culicivorax), are less efficient for mosquito control and 
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are not widely used. Bacteria indotoxin e.g. Bacillus thruingiensis and B. 
Sphaercus serotype (H-14, b.I. M-14), nematodes e.g. Romanomermis, 
Culicivorox, R. zingdeen, R. lyengari. Predatory mosquitoes e.g. 
Toxorzhynchites ssp. C. tigripes, insect growth regulators - methroprene. 
methoprene are specific to mosquitoes and can be applied in the same 
way as chemical insecticides (WHO, 1997). 
10-2-7-2. the sterile male release: this method has been successfully 
applied in several small-scale areas. However, the need for large numbers 
of mosquitoes for release makes this approach impractical for most areas. 
Genetic modification of malaria vectors aims to develop mosquitoes that 
are refractory to the parasite. This approach is still several years from 
application in field settings. 
The effective use of the biological methods of control requires a good 
knowledge of the bionomics of the vector species, as well as local 
ecological condition (Beker, et al, 2003). 
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Material & methods 
Study design: 
 Descriptive facility based study  
The study area:  
     This study was conducted in Kosti administrative unit (Kosti locality, 
White Nile state through, 2008) to assess the malaria vector control 
needs. The study area consists of 3 administrative unit’s industrial area, 
Elsoog Elshabi and Elsoog Elkbeer.           
The study area lies on the western site of the White Nile with Tandalty 
locality in the East Elsalam locality in the south ELDewaim in the North. 
The total surface of Kosti town is 96km2 which inhibited by 413212 
persons living in 35.000 house distributed in 79 Blocks. The main 
occupations are small business and employees in different factories and 
govern mental establishment. The main source of water supply is through 
net work .In Kosti town there are 57 basic school and 11 higher 
secondary and many of education institutions and ELamam ELmahadi 
University, the government is the main health provider as there is many 
health programmes are working systematically to provide primary health 
care and others health services the health area system plus the private 
sectors and pharmacies. Also there is an integration of public and 
environmental health administration at the locality level which 
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responsible for the solid waste collection through house to house 
collection programme in addition to the food control and hygiene 
program, as well as there in vertical and horizontal of malaria control 
programme at all levels. 
Study population: 
 Personnel, spray equipments, vehicles, records of malaria vector control 
program, and work facilities. 
Sample size: 
The sample size was covered all the spray workers in vector control unit 
in Kosti administrative unit. 
Sample technique: 
All the records of vector control activities in Kosti administrative unit 
were reviewed and analyzed. The spray workers asked to fill the 
administered questionnaire. Administered interview with health officers 
in Kosti administrative unit was made. In addition to observational check 
list administered to monitored work facilities. 
Methods of data collection: 
The methods used for data collection includes: 
- Review records 
- Questionnaire. 
- Interview. 
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- Observational check list. 
Data analysis: 
Data analyzed using spss program version 11.5 . 
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Results: 
Table.1 Gender distribution of 20 spray workers of the vector control 
program in Kosti administrative unit, 2009: 
Percent Number Gender 
45.0 9 Male 
55.0 11 Female 
100.0 20 Total 
 
Table.2 Ages distribution of 20 spray workers of vector control 
program in Kosti administrative unit, 2009: 
Percent Number Age 
25.0 5 less than 20 yrs 
45.0 9 20-30 yrs 
30.0 6 31-40 yrs 
100.0 20 Total 
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Table.3 Education level of the respondents in Kosti administrative 
unit, 2009: 
Education 
level 
Female Percent Male Percent Total Percent 
primary e 1 9.1 1 9.1 2 10.0 
intermediate  1 9.1 0 0 1 5.0 
Secondary  4 36.4 8 88.9 12 60.0 
university  5 45.4 0 0 0 25.0 
Total 11 100 9 100 20 100.0 
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Table.4 Knowledge frequency distribution of spray workers of the 
vector control in Kosti administrative unit: 
Percent Number Percent Yes Total Area 
10 2 90 18 20 Principle vector 
45 9 55 11 20Life cycle of malaria vector 
10 2 90 18 20 Distinguishing between anopheles and other mosquitoes 
0 0 100 20 20Breeding sites of malaria vector 
0 0 100 20 20Name of larvicide used 
0 0 100 20 20Recommended dose of temphos 
0 0 100 20 20Work target area 
100 0 20 20 20 Having training & refresh training on spray equipment 
8.1 13 91.9 147 160 Total 
 
Table 5. Duration time of spray workers practicing work in malaria 
vector control in Kosti administrative unit: 
Duration time Number Percent 
1-2 years 3 15 
2-3 years 10 50 
3-4 years 6 30 
More than 5 years 1 5 
Total 20 100 
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Table.6 Detailed vector control plan interms of personnel, spray 
equipment and intervention used in Kosti administrative unit: 
Staff Targeted Available Percent Gap percent 
Health officers 4 2 50 2 50 
Sanitary overseers 3 0 0 3 100 
Assistant sanitary overseers 8 2 25 6 75 
Spray workers 30 20 66.7 10 33.3 
Hudson spray pump 20 10 50 10 50 
Fogging machine 10 6 60 4 40 
Larvicide  150 liter 150 liter 100 0 0 
Adulticide 90 liter 90 liter 100 0 0 
Fuel 12 barrels 6 barrels 50 6 50 
Protective clothes 40 suits 0 0 40 100 
Insecticide treated nets 50000 25000 50 25000 50 
Bicycles 8 0 0 8 100 
Motorcycles 3 0 0 3 100 
Cars 2 0 0 2 100 
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Table 7. The observed of work facilities in Kosti administrative unit:  
Facilities Target Available Percent Gap Percent 
office for malaria vector control program 2 1 50 1 50 
Storage 1 0 0 1 100 
Computer 1 0 0 1 100 
Telephone 1 0 0 1 100 
Fax 1 0 0 1 100 
Map 1 0 0 1 100 
Daily time  table 1 1 100 0 0 
Reporting system 1 1 100 0 0 
 
Complete data were obtained from 20 spray workers of Malaria Vector 
Control Program in Kosti Administrative Unit. Their sex in table (1). The 
composition of the mentioned spray workers were 9 males and 11 
females which constituted male to female ratio 1:1 approximately. 
Among the 20 spray workers 5(25%) were aged less than 20 years, 
9(45%) were aged 20-30 years old while 6 (30%) their age 13-40years, 
table (2). 
Table (3) shows that, A number of 12(60%) of spray workers were 
educated at secondary level, where 8(88.9%) were male and 4(36.4) % 
were female. A female 
spray workers were wined by a university education by5 (45.4%) 
compared to male. Equal chances in primary education level were 
observed in both male and female 1(9.1%). However only female1 (9.1) 
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of spray workers educated at intermediate level.  The knowledge of spray 
workers listed in table 4. Interms of many activities related to malaria 
vector control in Kosti administrative units, the spray workers having 
good knowledge 20 (100%)about, breeding sites of malaria vector, name 
of larvicide used, recommended dose of temphos, work target area and 
having training and refresh training on spray equipment. However 
knowledge decreased interms of principle vector 18(90%), life cycle of 
malaria vector 11(55%) and distinguishing between anopheles mosquito 
and other mosquitoes 18(90%) respectively. But in summary the 
knowledge of spray workers regarding vector control activities 
considered high 147 out of 160 (91,9%).  Table 5. Shows that ,the spray 
workers have different duration time in practicing work in the field of 
malaria vector, where mostly of spray workers 10(50%) work about 2-3 
years, while about 6(30%) work a duration of 3-4 years. A number of 
3(15%) of spray workers work about 1-2 years and only one spray 
workers (5%) work for more than 5 years. 
A detailed plan of malaria vector control in Kosti administrative unit 
shows a wide gaps in essential malaria vector control needs, mainly gaps 
appeared in  health officers staff (50%), Sanitary overseers (100%), 
assistant sanitary overseers (75%) and spray workers (33.3%). But in the 
field of spray equipments, the gaps appeared in Hudson spray pumps 
35 
 
(50%), fogging machines (40%).There were no gaps for availing of 
insecticides for larviciding and adulticides (100%), but a clear gaps 
appeared in availing of fuel (50%), protective clothes for spray workers 
(50%), insecticide treated nets (50%), in addition to completely gaps in 
availing bicycles, motorcycles and cars (100%) as shown in table 6. 
Interview meeting was conducted with public health officers in malaria 
vector control in Kosti administrative unit resulted in scarcity of 
resources availing for malaria vector control activities from Kosti 
administrative unit even from kosti locality and ministry of health interms 
of staff, spray equipments and vehicles.  In addition to discussions about 
the training they have, and continuity of spraying campaigns. The 
interviewers mentioned that, they had been trained in planning for 
malaria vector control and there were no continuous spraying campaigns 
according to lack of malaria control program resources in Kosti 
administrative unit. The interviewers indicated that Kosti administrative 
unit in the field of malaria vector control divided into 10 sectors, while 
the spray workers covered only 2 sectors daily, with a rate of 10 spray 
workers for each sectors, this was not agree with Khartoum malaria 
control program where on spray worker specified for one sector for whole 
week. The observation check list revealed that there was a gap in office 
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for malaria control storage, computer, telephone, fax and map and 
complete daily time table and reporting system. 
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Discussion 
This study aimed to assess malaria vector control program in Kosti 
administrative unit, Kosti locality, White Nile State, 2008.  
Most of the spray workers were found to be females 11(55%) as 
compared to 9(45%) males. This agreed with study conducted in India by 
(K.Ravi,2006) who found that 59.6%  of the respondents are female in 
the sample. 
This advantage, found mainly in White Nile State in different health field 
such as solid waste collection compared to the other States of Sudan. This 
may be due to scarcity of work chances in the State or may be due 
availability of work chances for males in the State rather instead of health 
fields. The study showed that, most of the spray workers were aged 
between (20-30 years old) represent 9(45%). This indicate the spray 
workers were at the introduction of the civil service, this may be useful 
for malaria vector control program for ensure good performance and 
understanding of work environment. Higher level of education 
(university) was observed in female sex spray workers 5(45.4%) in 
addition to absence of illiteracy between the spray workers, this may 
assist the malaria vector control program in Kosti administrative unit  
instead of spraying to have maximum utilization of spray workers in 
educated and communicated publics regarding malaria vector control. 
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The study indicated that, higher knowledge was observed between spray 
workers  
Interms of many activities related to malaria vector control in Kosti 
administrative units, , breeding sites of malaria vector, name of larvicide 
used, recommended dose of temphos, work target area and having 
training and refresh training on spray equipment, principle vector, life 
cycle of malaria vector 11(55%) and distinguishing between anopheles 
mosquito and other mosquitoes respectively. 
This may be attributed to higher education level of spray workers and 
absence of illiteracy. These findings matched with result given by 
chansomane in Thailand, 2008. 
The study observed that, the most of spray workers 10(50%) work about 
2-3 years, that means they were preliminary in practicing work in the 
field of malaria vector control, where it is important for malaria vector 
control to practice training and refresh training for updating information 
in the field of malaria vector control. The study showed that, there were 
clear gaps in personnel, spray equipments and vehicles. These gaps may 
affect negatively in malaria vector control program. Also this may reflect 
poor addressing and understanding of Kosti administrative unit and even 
locality and State ministry of health to malaria vector control program to 
the importance and priority of health at all level. These findings agree 
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with results given by health officer’s interview. The study also observed 
that, there were no gaps in items funded or supported by Federal Ministry 
of Health such as insecticides, this indicate prioritization of Federal 
Ministry of Health to malaria vector control program in Kosti 
administrative unit. 
A detailed plan of malaria vector control in Kosti administrative unit 
shows a wide gaps in essential malaria vector control needs, mainly gaps 
appeared in  health officers staff (50%), Sanitary overseers (100%), 
assistant sanitary overseers (75%) and spray workers (33.3%). But in the 
field of spray equipments, the gaps appeared in Hudson spray pumps 
(50%), fogging machines (40%).There were no gaps for availing of 
insecticides for larviciding and adulticides (100%), but a clear gaps 
appeared in availing of fuel (50%), protective clothes for spray workers 
(50%), insecticide treated nets (50%), in addition to completely gaps in 
availing bicycles, motorcycles and cars (100%) as shown in table 6. 
Interview meeting was conducted with public health officers in malaria 
vector control in Kosti administrative unit resulted in scarcity of 
resources availing for malaria vector control activities from Kosti 
administrative unit even from kosti locality and ministry of health interms 
of staff, spray equipments and vehicles and work facilities. The 
interviewers indicated that Kosti administrative unit in the field of 
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malaria vector control divided into 10 sectors, while the spray workers 
covered only 2 sectors daily, with a rate of 10 spray workers for each 
sectors, this was not agree with Khartoum malaria control program where 
on spray worker specified for one sector for whole week (KMFI,2002). 
 The observation check list revealed that there was a gap in office for 
malaria control storage, computer, telephone, fax and map and there were 
completely daily time table and reporting system, this may be due to 
scarcity of resources in Kosti administrative unit. This result not agrees 
with result conducted by Amani in Khartoum North, 2007. 
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Conclusion 
The study concluded that, the spray workers were knowledgeable interms 
of malaria vector controls activities and well educated, but there were 
clear gaps in personnel, spray equipments and vehicles and work 
facilities.  
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Recommendations 
1. Malaria vector control program in Kosti administrative unit should 
be well address and prioritized. 
2.  It is important to fill the gaps in malaria vector control program 
interms of personnel, spray equipments and vehicles and work 
facilities. 
3. Encourage the Kosti administrative unit to finance the plan of 
malaria vector control program with the budget proposed for 
activities. 
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  ﺑﺴﻢ اﷲ اﻟﺮﺣﻤﻦ اﻟﺮﺣﻴﻢ
  ﺠﺎﻤﻌﺔ ﺍﻟﺨﺭﻁﻭﻡ
  آﻠﻴﺔ اﻟﺼﺤﺔ اﻟﻌﺎﻣﺔ وﺻﺤﺔ اﻟﺒﻴﺌﺔ
  ﺷﻌﺒﺔ اﻟﻮﺑﺎﺋﻴﺎت
  ﺍﻹﺩﺍﺭﻴﺔﺒﻭﺤﺩﺓ ﻜﻭﺴﺘﻰ  ﺎﺍﻟﻤﻼ ﺭﻴﺍﺴﺘﺒﻴﺎﻥ ﻟﻌﻤﺎل ﺍﻟﺭﺵ  ﺒﻤﻜﺎﻓﺤﺔ ﻨﺎﻗل 
      :.................................ﺍﻻﺴﻡ  
  )     ( ﺃﻨﺜﻰ)  (     ﺫﻜﺭ:ﺍﻟﻨﻭﻉ  
      )  (ﺴﻨﺔ  04 -13)  (  ﺴﻨﺔ  03-02 ) ( ﺴﻨﺔ  02ﺍﻗل ﻤﻥ : ﺍﻟﻌﻤﺭ 
  )   ( ﺠﺎﻤﻌﻲ)  (   ﺜﺎﻨﻭﻱ)  (  ﻭﺴﻁﻰ )  (   ﺃﺴﺎﺱ: ﺍﻟﺘﻌﻠﻴﻡ
 ؟ﺍﻟﻤﻼ ﺭﻴﺎﺒﻌﻤل ﻤﻜﺎﻓﺤﺔ  ﺍﻟﻤﺴﺘﻬﺩﻓﺔﻫل ﺘﻌﺭﻑ ﺍﻟﻤﻨﻁﻘﺔ  .1
 )   (  ﻻ          )   (  ﻨﻌﻡ    
 ؟ ﻟﻠﻤﻼ ﺭﻴﺎﺘﻭﺍﻟﺩ ﺍﻟﺒﻌﻭﺽ ﺍﻟﻨﺎﻗل  ﺃﻤﺎﻜﻥﻫل ﺘﻌﺭﻑ   .2
  )   (  ﻻ          )   (  ﻨﻌﻡ    
 ؟ ﺍﻟﻤﻼ ﺭﻴﺎﻟﻤﺭﺽ  ﺍﻷﺴﺎﺴﻲل ﻫل ﺘﻌﺭﻑ ﺍﻟﻨﺎﻗ .3
  )   (    ﻻ              )   (  ﻨﻌﻡ    
 ﻫل ﺘﻌﺭﻑ ﺩﻭﺭﺓ ﺤﻴﺎﺓ ﺍﻟﺒﻌﻭﺽ ﺍﻻﻨﻭﻓﻠﺱ ؟ .4
  )   (    ﻻ  )   (   ﻨﻌﻡ     
 ﻫل  ﺘﻔﺭﻕ ﺒﻴﻥ ﺍﻟﺒﻌﻭﺽ ﺍﻻﻨﻭﻓﻠﺱ ﻭﺍﻟﺒﻌﻭﺽ ﺍﻵﺨﺭ ؟ .5
  )   (     ﻻ   )   (    ﻨﻌﻡ 
 ﻫل ﺘﻌﺭﻑ ﻨﻭﻉ ﺍﻟﻤﺒﻴﺩ ﺍﻟﻤﺴﺘﺨﺩﻡ ﻓﻲ ﺍﻟﻁﻭﺭ ﺍﻟﻤﺎﺌﻲ ؟ .6
 
 )   (   ﻻ   (  )     ﻨﻌﻡ .7
  ﻭﻤﺎﻫﻰ؟ ﺍﻟﻤﺎﺌﻲﻫل ﺘﻌﺭﻑ ﺍﻟﺠﺭﻋﺔ ﺍﻟﻤﻭﺼﻰ ﺒﻬﺎ ﻤﻥ ﻤﺒﻴﺩ ﻤﻜﺎﻓﺤﺔ ﺍﻟﻁﻭﺭ  .8
 ؟ﺍﻟﻤﻼ ﺭﻴﺎﻤﻜﺎﻓﺤﺔ ﻨﺎﻗل  ﻓﻲﻋﻤﻠﺕ ﺒﻬﺎ  ﺍﻟﺘﻲﻜﻡ ﺍﻟﻔﺘﺭﺓ  .9
 )   (ﺴﻨﺔ 4ﻤﻥ  ﺃﻜﺜﺭ. 4 )   (ﺴﻨﺔ 4-3ﻤﻥ . 3 )   (ﺴﻨﺔ 3-2ﻤﻥ . 2 )   (ﺴﻨﺔ 2-1ﻤﻥ  .1
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  ﺠﺎﻤﻌﺔ ﺍﻟﺨﺭﻁﻭﻡ
  ﺔ ﻭﺼﺤﺔ ﺍﻟﺒﻴﺌﺔﻜﻠﻴﺔ ﺍﻟﺼﺤﺔ ﺍﻟﻌﺎﻤ
  ﺷﻌﺒﺔ اﻟﻮﺑﺎﺋﻴﺎت 
  :ﻗﺎﺌﻤﺔ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻤﻁﻠﻭﺏ ﻤﻼﺤﻅﺘﻬﺎ 
 ﻭﺠﻭﺩ ﻤﻜﺘﺏ ﻤﻨﻔﺼل ﺨﺎﺼﻪ ﺒﻤﻜﺎﻓﺤﺔ ﺍﻟﻤﻼﺭﻴﺎ ؟ .1
  )   (    ﻻ  )   (    ﻨﻌﻡ
 ﻭﺠﻭﺩ ﻤﻌﺩﺍﺕ ﺍﻟﺭﺵ ؟ .2
  )   (    ﻻ   )   (    ﻨﻌﻡ
 ﻭﺠﻭﺩ ﻜﻤﺒﻴﻭﺘﺭ ؟ .3
  )   (     ﻻ  )   (    ﻨﻌﻡ     
 ﻭﺠﻭﺩ ﺘﻠﻔﻭﻥ ؟  .4
  )   (    ﻻ   )   (    ﻨﻌﻡ
 ﻓﺎﻜﺱ ؟ﻭﺠﻭﺩ  .5
  )   (    ﻻ  )   (    ﻨﻌﻡ 
  )   (  ﻻ  )   (    ﻨﻌﻡ      ﻭﺠﻭﺩ ﺨﻁﻪ ﻟﻤﻜﺎﻓﺤﺔ ﺍﻟﻤﻼﺭﻴﺎ ؟ .6
  )   (  ﻻ  )   (    ﻨﻌﻡ       ﻭﺠﻭﺩ ﺨﺭﻴﻁﻪ ﺒﺎﻟﻤﻜﺘﺏ ؟ .7
  )   (  ﻻ  )   (    ﻨﻌﻡ       ﻭﺠﻭﺩ ﺠﺩﻭل ﻋﻤل ﻴﻭﻤﻲ ؟ .8
  )   (  ﻻ  )   (    ﻨﻌﻡ   ﻭﺠﻭﺩ ﺠﺩﻭل ﻨﻅﺎﻡ ﻟﻜﺘﺎﺒﺔ ﺍﻟﺘﻘﺎﺭﻴﺭ ﻭﺇﺭﺴﺎﻟﻬﺎ ؟ .9
 )   (  ﻻ  )   (ﻨﻌﻡ   ﻥ ﻟﻠﻤﻌﺩﺍﺕ ﻭﺍﻷﺩﻭﺍﺕ ﺤﺴﺏ ﺍﻟﻤﻭﺍﺼﻔﺎﺕ ﺍﻟﻤﻁﻠﻭﺒﺔ ؟ﻭﺠﺩﻭﺩ ﻤﺨﺯﻭ  .01
